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^ (57) Abstract: The pyrazole derivatives represented by the following formulae or analogues of these. They are usable as an antidi- 
O abetic agent. (1) 
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NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 
TJ, TM, TN, TR, TT, TZ, UA, UQ, US, UZ, VN, YU, ZA, 

ZM, ZW. 
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CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 
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mmm 

Na + -dependent glucose transporter (SGLT)(i^;m— 2>$gM&M 
T!*^ SGLT-1, SGLT-2#*n£tt-a^o W©S«T{±iHSGLT-2^ilb 

HflSfftH t tt3-( ^ > V [b] 7 7 >-5-f ;i/ )-2' ,6' - S? t F o * S/-4* 

-p< ^;i/7°D W7iy >2' -0-(6-0-p< b ft fttf -ft- /3-V-7)l3 £^ / v 
K)»e>ftT£D(J.Med.Chem., 42 , 5311-5324, 1999), 7yfC^tlP 
S4T^«»fl©ti;jai:JfiliKST#ffi^^-ro (Diabetes, Vol. 48, P 1794-l 

800, 1999) nm^m^^^mmmoorag/kgtm^ttp^ 

ZtjivX^Zo X, WO 0116147fcaB«3ftTV^fc£«tt7y hfc*fl/t«ffiffi 
» £ ff 5 fffffi ^ fc * ^ T , fM-^ £ 5 ^ {±^TS;#T? 1 0mg/kg©ffl MX « 
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tt&o 

a^tfegs^tt (ia) xtt(iB) £«*£$u ztKovmmmitiim 

4«*»#Ufc|gJk ttfcx HRS (1A) Xtt(lB) fc*^TZ#Wft<*ftW 
«t>*»N *M&TIS-fl£S (1A) Xtt(lB) T^$n5f7V*-;i/i^ 
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[5t ^ X it/3 -D- 3t7; >yjm ( ^© l S b < {iM©?^** 5 /' ^>;i/ 
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X'— 0 



(I) 

;i/*;i/**au R, 1 ~R 5 ' Mircfcg&o-ovtfcJXs zkjfcjg^ a 
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ri&mr)i*)iA tits %mmti>t>G Wlb<i±l~3) 

^;i/jfc N ^o^S, 7"f-;i^ 
& ^^>;i/^ -fvrowi^ ^V7'f;^ -fv-of^ -fw*'*> 

X, 7n^Si7i^ji/S^(f?)^ 7;i/*P^^«s 7^dx 

7;i/tn7*PK^& 7MP7*f;i'^ y^n^y?)^ y)i* 

P^^>;U&, ^DD^« 7DDI« ^DD/D^I/l, 7PD7* 

f-71/*> ^PDA>f;H, ^dp^^S, /Pt/fM, 7*0^x^1/ 

S£ s 7P^7°PtVWB> ^Dt^lA /P^^Vf^ /D^Adri/M 

WW ft So 

7;i/#Pffi*R7;i/*;i/2lfcbTfck mfck : E7 7Mp^« ^7^* 
2-7;i/^px^-;1/Sn 2,2-^7Mdx^;H, 2,2,2- HJ7;M- 
pjfji/^ 3,3,3- h iJ7Mn7nWP& l,3-y7;i/tn^V7*Dt;i/& 
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1,1,1- h ij7WP-2-7"0WH^ l,l,l ) 3,3,3-^1t7;i/^-p^ V7°otVl/ 
nif;H> ^7°^ D 7°D hVb»^W5»n§o 

V7-P hVb^^^a, 7^;b;t*i/^«ff 5,nSo 

^-7;b^-n«T;bn^>'at^bT^ h U 7;v^d^ h^>& s 

7MDxh^r^ ^7 0 ^7;i/^D7"DbVb^^^^^W^n^o 

i&WLT)i^^mt UTfciu pWI/^S, x^;i,^*afc 7°n£;i^S 
^7MDlfJWl, ^7^7;i/^-D7°Dt:;^«^^if e>ft& 0 

raT;Wrx;i^bT^ 7°d^x;H£ n 2-^;i/-i-7*p^x 

swak 7^^^*, ^>^f>^i^S^tlTv^T^)J:v^7x^^;^a^W 
tf^n^o zz.X\ WWk&£\sX\±, \mcr))s*)V&s «r;i/=3^ri/», ad 
4V2k t^7*. «r;i/^;i/T^7»^*>{f?>nSo 

^D^ifcbtfc 7>y^», ill^ ^*»s 37lI?W^ 
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mm?, mm^miz&QMmtix^xb^o mMmmmmw&®£. 
^hdrj/s, mmm?. mm^mzx^mm^nx^x 

i/^nyfjMfM i/^D^x« s^p^>?-;M?-;hI£ 
N i^p^v^x^;^ ^p^^>;Mf-;i/^ ^P^S/^x^i/S 
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±!3-« (1A) Xtt(lB) fcjSl^ XT?^ixS*i:bt©^-D-^;i/3^ 

&tp< W4;i/Xfr£^ns£-eifc b < M^0*»#r^;Wb£ftw 
T%^<s ^Rfc^ 6-7-bf;i/-/?-D-y^3if7yi/;H, 6-£;i^ h3^>- 
/? - d t? ^ y */)V&&m-f hti&o 

Yx3t£ft3^bT«u ffli*>^0fii7i«w^b<, 

z xH2 ft 3 at £ bT ft wc $ «fc i £ b < N 
&tm& 3-7 (DmwT)i*)immm% b < . >y z □ ^ ^ □ ^. 

>^;i/*ff*?i;U^ ZT"ig£ft£X£bTfc]U W^Stt» 

r;wi/»£>#£ b <> «in^^wrs^«2~ 6 ©7;b^;H^li:^ 
Sb<, ^riui^ t-;bSMftbv^ ZT-i^ft&a^bTHu 

tiT i vt $ ^mm-m®T)\s*)mM& b < , 4 ~ 7 ©«tt7;i/^ 

SftW#r-£b<u ^ii^^D^>7 l -;i/S> ^^P^^-t2-;i/*^W-^b^o 

Ri~R5t?^^ft^*^bT(^ giKii!p^0ii7jv^^ x }%mmfr 

e>6©«r;v^;i/7 c «W^b<s ^(-s tf-iW* 
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X^ HRS (1A) Xfcfc(lB) Yj&*hU7;^Dp«f-;i/aT?*5©*» 
Xs -« (1A) Xli(lB) fcfcl^ Y#b V7;i^p^;i/S-e&!K n# 
X^ (1A) Xtt(lB) fcfcWCx Y^h U7;i/^P^^;i/ST^t)s n# 

b < }±»©7K»^r^;Hb^tiT^T* J;v^) b^o 
Xs Hi&S (1A) Xtt(lB) t£i^Ts YiJ«hU7;i/^-D^^;uS"e&Dx n# 

X^ -M (1A) fcfcl^ YtfhU7;b*D^^;i/*7f»0s n#lT?&Dx 

x# t 6-r-te3 : -;i/-/?-D-7>n j i/))/£nzib'Z><oifift$. tvv. 
X, (1A) Xtt(lB) fc;fcivt\ Y#hU7;i^p^;i/«&D. n# 

HKsS (ia) xi±(ib) £i>vvt\ wrt^^ns^-fn^o-fb^* 
fc(i^©«^tfF^b^ zmtfimz b^o 

l' -S/^P^;b-4' - [ (4-xf;i/7i-;i/) - 5' -HJ7;i/2j- 

PpWlA-lH-fc" 7 7*— ;i/-3' -0-/ff-D-^m J 1/ F ; 

l 5 ->^DA>fjv-4' - [ (4-xf;i/7i-;i/) - 5' -M>7;i/ 

7f-pp<^;i/-iH-t:^y-;i/-3 5 -o-jfl-D-^K?; F ; 

1> -i/^D^^>;i/-4 3 -[ (4-xf;i/7i-;i/) pWI/] -5' -HJ7;i/ 
^-n^^;i/-lH-t:5^-;i/-3 5 -0-/?-D-7*;K3fc^7 H ; 
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1' - (3-^n^>^>-w;b) -4' - [ (4-i^7i-;v) *3-)V] - 
5' -^f-^-lH-h^v'-^-a 5 -O-iS-D-^l/nt^y ^ K ; 
l' -i/^D^f-;i/-4 5 - [ (4 - i^7j^) ^ef-^] - 5' -t3-)i-m- 

£7^-;i/-3' -0-/3-D-^n^yi/F; 
1» -^>/7D^>f-;i/-4 3 - [ (4-i^7i^) pWI/] - 5 5 

1» -i/^D^dri/;i/-4 5 - [ (4-xfji/7x-jb) -5' -pW1/-ih 

-t7y-Jl/-3' -0-/3-D-^l/3t'7;i'F ; 

1' - (3-S/£n^>5r>-W;i,) -4' - [ (4-x^7x-jv) /*tS>H - 
5' -;Wl/-lH-t?^-;i/-3' -0-/8-D-^3h'7y^F; 

l* -i/^D^;b-4' - [ (4-x^;i/7i=;i/) -5' -h'J7;^ 

P^f-;i/-lH-f7V-;i/-3' -0- (6-Wh+-» -/3-D-^t'77 
S/h* ; 

1' -^D^>^;b-4' - [ (4-lfJP7iXjV) * - 5' -hU77l/ 
^D^^;i/-lH-t:^V*-;i/-3' -O- (6-#;i"i^ b^>) -/?-D-^l/3^7 
y ^> K ; 

!> ->^D^i/;i/-4' - [ (4-i^7ix;b) -5' -hU7;i/ 

^-D^^WlH-b'^^-^-S' -0- (6-*;^ b**s) -/5-D-7*;i/3t7 

y S/ F ; 

1' - (3->^n^>r>-H;V) -4' - [ (4-i^7i^) * - 
5' -tf-fr-m-^V-ftS' -0- (6-*;i/^p< -)S-D-»K7 
y i/ F ; 

1' -i/^D7 , ^-4' - [ (4-x^l/7xx;v)7fM - 5' -**-;i/-lH- 

V -t/^v^>^)\/-4' - [ (4-if;i/7i-^) ^)V\ -5' -*?-)i-m 
l o 
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-K7^I/-3' -0- (6-*;^ r*'» -j3-D-?)VziV7;>>Y ; 

!« -$/^o/\dr>>;i/-4' - [ (4-x^7i-;i/) - 5' -;W1/-1H 

-h°7V-;V-3' -0- (6-#;i^ b^>) -^-D-^h^y^F ; 

1' - (3-^n^>^>-w;i/) -4' - [ (4-xf;i/7i-;i/) t^M - 
5' -^^-lH-t'7V-;W3' -0-(6-*;i/^ -fl-V-W^V? 

Hit b^o 
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Z^Xt>£<. «ffc, i(Oa£t±jK*«2frt>2O(»*b<H:2-6)07;i/*>'>f 
1 2 
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;b^x h 3-^-/3 -D-7*;i/P h'^ y ^>;b»^S biv 

Z' l?l££ft£S£:bTfc^ ;\u\miT)V*)V&(DmkWLl$2~^&%(DmT- 

D-fvro e;i/**<fc D »S b < s £ & fc«f fc: l, 3-s> ?;M- p -f v t*d hwg 

s #*#?£b<> ftfcs ^^Ss xf^Sn ^b^i/Ss iht^ 

(I) fc^V^Ts X' ^/3-D-^^K7y^S (i©aa±ft*«2 
1 3 
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Y' d»hy7;i/*P^f-;i/S*e&?)N Z' tf7MPfi|7;^JK^«©if 
HRS (I) fc:feV>T> X 5 tf/S-D-^l/^tT^y^uS ( d ©attest 2 

feDs Y' ^fMT'^Os Z 5 ^7MDfii7;^;K-feS©^^ 

-K (i) fc^wrx' #6-7tf;v-^-D-^3 1*7 y ^i/itfe 
HteS (I) lz£^X, X' m-tj)ltf* h^-D-WW^/'J/ 

Y' tfb'J7WD^^3tt*^ Z' ifi7)]/*V{BM7)l/*ft 

-iteS (I) X' ^6-T-fef-;u-/?-D-^>3h^yi/;i/« 

HRS (I) lz#^x, x' #6-*;i/s!^ h^i/-/?-D-7*;i/nt^y>> 

;i/S-C*>Dx Y' #;*?-;i/gT?<fc!K Z' ^7MD||7i^JK*^0» 
1 4 
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4- ( (4-i^7i-^) -l-(l,3-^7;i/^-o-2-7°DhVt/)-5- ( 

h'j7;i/^-Pp<^;v) -iH-t"7y-;i/-3-0-^-D-^;i/nh'^y^ h* ; 

4'- ( (4'-x^;i/7i^) -l'-(l',3'-^7;i/7|-D-2'-7°Ph 0 ;i/) 
-5'- (hU7;i/3t-n^f-;b) -iH-t°7y-;i/-3'-o-(6-o-7 7 -fe^;i/-/?-D-^;i/p 
f7y^h1 ; 

4'- ( (4'-x^7i^l/) -im^3'-^7;m-p-2'-t*p w 

-5'- ( M;7;i/^P^f-;b) -lH-fc^V'-^-S'-O-^-O-y b^>7j;i^~;i-/? 
-D-7>pt:^y h*) ; 

4- ( (4-x^l/7i-;i/) -l-(l ) 3-^7MD-2-7'D^l/)-5-^ 

^iz-lH-t:^ v-;b-3-o-/?-D-^;i/P h'^ y k ; 

4'- ( (4'-iW7x=^) -l , -(l' ) 3 , -^7MD-2'-7PtVl/) 
4'- ( (4'-x^7i-;i/) ^<^;i/) -l'-(l , ,3'-^7M0-2 , -7 , D^) 

-5 5 -p< ^;i/-iH-t°7 y-;i/-3' -o-(6-o-p< h =>r^*;u^-;i/-/3-D-^;i/P y 

4- ( (4-xf;i/7ix^) y^;i/) -l-(2-^7 7MDx^jl/)-5- (hU7 
;ktpy?-;v) -lH-t'-7y-;i/-3-0-/?-D-7>Pb^/>/ F ; 

4'- ( (4'-xfjl/7ix^) -l , -(2- ; E7 7MDif;i/)-5'- .(> 

ij 7MP/fiV) -lH-t*7 V-;i/-3' -0-(6-0-7 ? -fe^;i/-/3-D-7>P y ^ 
K); 

4'- ( (4'-xf;i/7ix^) y^;i/) -l'-(2'-^7 7MPxf jb)-5'- ( 
F>J7Mn^^i/) -lH-t'7V"-;i/-3'-0-(6-0-p< h^r^*;Pfc;i/-/?-D-7' 
jiziv?; ^ K) ; 
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H-tT7 V^— ;i/-3-0-/ff-D-^;i/3 t'^y F ; 

4 >_ ( (4'-xfj|/7ixJl/) ^Wb) -l'-^'-^ 7MDx^b)-5'-^ 
^;i/-lH-t'7V'-;i/-3'-0-(6-0-^-fe^;i/-/3-D-^;i/3h s ^y F) ; 

4'- ( (4'-^;b7x-;i/) -l , -(2 , - : Ey7MoxfJl/)-5'-^ 
^;i/-iH-t^y-;i/-3'-o-(6-o-^ Y^i/tofrft-fr-Q-v-V)^^;*/ F) 

4- ( (4-xf;b7i^l/) -l-(3- : E7 7MD7otf;V)-5- (hU 

4'- ( (4'-3i5 L ;b7x-;b) -l'-(3'- ; £7 7;M-P7W;iO-5'- 

( h U7MD^fji/) -iH-if7^-;w3'-o-(6-o-T-fe^;i/-/ff-D-^;i/3^^ 
^> F ) ; 

4 3 - ( (4'-x^7x^v) -i'-(3'-^y7;i/^P7°Dt:;i/)-5'- 
(hij7Mn^^) -iH-t:^y-;v-3'-o-(6-o-y h^^*;i/^-;u-/?-D- 
^3t'7 7^ F) ; 

4- ( (4-x^;i/7x-;io -H3-t7 7;WD7'nt»-5-/^ 

-lH-t°^V-;i/-3-0-/?-D-7*^^t:^7^ F ; 

4'- ( (4 5 -x^7ixjv) -l'-(3'-^7 7;i/^D7ntVU)-5'- 

p<^;i/-lH-tf7y'-;i/-3'-0-(6-0-^^;v-/?-D-7';i/3b'-7y S/ F) ; 

4'- ( (4'-xfjWixji/) -i'-(3'- ; E7 7;b7f-D7Dt:;i/)-5'- 

^^-lH-t7^-3'-0-(6-0-/ hJri/*;i/fc;i/-/?-D-7>=Jh"-7 7^ F 

); 
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#«B80e7VN-;i/»3H* (1A) X»(1B) ©K^&©^fcbT^ ^J^.«s 
X # 0 -D- * § ±§£k &fc^-r#ffi ft E ^ 5 c: £: fc <fc D « 
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*%w<D<t&® (ii) -z&ztizfc&m&s mnt, u-^t kd-4- [ (4 

-jl3-)17 *?-)V\ -5- (hiJ7MD^^) -3H-t'^^-;i/-3-^> 

(4) OzKHaiStert-^I/y^^l/S/U^^P^-f h'«Lt(5)i:U ft 
M& fc «fc -a t £ d ^jit)v □ t fc° ? v-;i/±oii^M^ (6) h 

f SCk^-CSSo oivt\ (6)©TBSaE4#ffi«-eiWMbfcO*ts 2,3,4,6- 
r h 7-0-7-fefJV-a-D-^3 f7 y K (8) fciSta*Ul>A#4 
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C1C00CH, J 
col 1 i di ne n o A o^°y' 

HO'Y'"( 




(HI) 



^jl/7xrjH pWl/] -5- (h'j7MD/^) -3H-b°^V-;i/-3-^> (I 
V) (J. Med. Chem 1996, 39, 3920-3928tM©^^liS) ££BfgJI«U 
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XftZzttttZZo ^*fl?«ctt(4)CD*KS*TBSa£Tf««U (V)fcUfcftfc: 
, K7 7-;i/±©S*ft^3aEKjSt«tt)s aiR«t:7';i/#;WbUT(Vl)&»So 

(VI) CDTBS**JKfiMLt: (VII) £#3o (VII) t7-feF7D^ 
(VIII) S«*ue7A#ffiT^ SST?Sj«**t^U=ii/je(iv)*^ 
3o ^UnS/H (IV) ©7-tz?-;L/#^S£lN LiOHaq«MbTt^7^-;i/^ 
ton*/* (II) ^Sut^^S. (II) S3U^>K*frU ^hd» 
f-;i/h-10JS^S^^§3h(cj;Dy^n-^©6W^^^;Wb^nfc(III 

mm, u>m 7^ si 

2 1 
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<D»- h t «t 0 , i'MA-B*fe b ©&#g bT*£P&^©*£T? 1 /z g~ 

log, ^M4o^t'0.oi^g~ig^^§o 

$lfcovvt\ «Dft#©»^ 0.5mg~lgfr*£!3$?3;b<U 1.0mg~500mg^ f> 

s*^t»j^^ s&fc&s^jfcirc*^ $m ttvm 
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1' -*/pwmu-4' - [ (4-xf;V7x-;i/) *?-)V] -5' -h'^Mn 

ih- t: 7 v 3 ' - o - /3 - d - ?ji> n t: ^ y h* <d&& 

xsi 

4- [ (4-1^7x^1/) -5-h U7;i/^-Dp<^;i/-3-o-t-7*^;i/ 

*-;i>*> u ;i/-iH- v-;i/©^ 

b*p-4- [ (4-xf;V7i-;i/) ^wiO -5-hU7;^D^^;i/- 

3H-f7V > -;i/-3-^>4.76g(17.6mmol) (J. Med. Chem 1996, 39, 3920-3928 
£IB*4©£«fIIM) v -Y ^*V-;H.57g (23.1mmol)§^p<f-;i/*;i/AT^ K 
20ml£»U t-7>;i/^^^^U;i/^0 7-i > K2.98g (19.8mk>1)&(JD*T 
2 3 
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SK30»bfeo 7K100mlttx.T, ff»xf;H^> (2 : 
i»6.9g^fffeo (17.9mmol,&S#J) 

! H-NMR(300MHz, CDC1 3 ) S : 0.21 (6H, s), 0.93 (9H, s), 1.19 (3H, t, J = 
7.6 Hz), 2.59 (2H, q, J = 7.6 Hz), 3.74 (2H, s), 7.09 (4H, m) ESI-MS( m 
/z) 269 [(M— TBS) - ] 
X*I2 

l-i/^p^;i/-4-[ (4-if;i/7i^i/) ^^H-5-hU7;UD^^-3 
- o -t-y^-jv P * i/ u ;i/-lH- b° 5 

4- [ (4-xf^7i^i/) -5-h 'j7^n^f;v-3-o-t-7'f 

;V^^M^U;i/-lH-h°^^-;i/2.5g (6.5mmolK h U 7x^7 4 >1.9g 
(7.2mmol)s i/Z D 7"^ 7 -;M).71g (9.8mnol)SfK*'r h ^ t K D 77 >15ml 
fcigfrU §^T"Wbfco rV^*;i/jP>Ryx^-;i/CD403{h;i/x>jg«t3.4il 
(7.5mBiol)*«9)o< D^JP^-fco 20#&> bT^1t>20n]l£jQ;tx M£ 

mm, awsufco i/ u *^i/A7A(^it>^w^i//A^»t-ti 

MbT@»1.4g(3.3mmol)Sf#fe 0 (51%) 

'H-NMR( 300MHz, CDC1 3 ) 6: 0.27 (6H, s), 0.96 (9H, s), 1.20 (3H, t, J = 7 
.5 Hz), 2.26-2.34 (2H, m), 2.59 (2H, q, J = 7.5 Hz), 2.54-2.67 (2H, ■), 
3.72 (2H, s), 4.67 (1H, quint, J = 8.1 Hz), 7.06 (2H, d, J = 8.5 Hz), 7. 
10 (2H, d, J = 8.5 Hz) ESI-MS( m/z) [323 (M-TBS)" ] 
IS3 

i-j/^n^;i/-4- [ (4-xf;i/7i-;i/) pWW] -5-hV7)v*u*3-)i- 

lH-b'-7^-;b CD^Jc 

l-i/^P^;i/-4-[ (4-xfji/7i-;i/) p<^;v]-5-h 'j7MD/fjv- 

3-0-t-^f-;b^^7 c ;i/S/U;i/-lH-t:5V-;i/1.4g(3.3]iimol)^7 1 h^t HD7 
24 
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f^Wbfeo zKlOOml^iDX-s S®xf-;H0ml-e3|Hlttttibfeo h U 

-eMMbt@»0.84g (2. 6mmol )£*#£<> (78°/) 

'H-NMR( 300MHz, CDCL, ) 8: 1.20 (3H, t, J = 7.5 Hz), 1.70-1.90 (2H, m), 2 
.28-2.36 (2H, m), 2.59 (2H, q, J = 7.5 Hz), 2.55-2.68 (2H, m), 3.80 (2H, 
s), 4.75 (1H, pseudo quint, J = 8.1 Hz), 7.10 (2H, d, J = 8.8 Hz), 7.18 
(2H, d, J = 8.8 Hz) ESI-MS( m/z) [325 (M+H) + L [323 (M-H)" ] 
T.m 

V -i/$n73')l-4' - [ (4- if;i/7i^) *=f-)V\ -5' 
~lH-h'7V-;b-3' -0- (2,3,4,6-t 1 h^T^)l) 

i->>^P^;b-4- [ (4-x^7i^) *=$-)V\ -5-hU7;i/7|-D^^ 
;i/-lH-h^^-;i/0.84g(2.6inmol) 2, 3, 4, 6-O-f F77tfiV-a-D-^ 
;H7b'^yi/;b7*D v-f K 1.5g(3.7mmolK l^>^b'J-n-7W>^ 
-^A 0.10g(0.32mmolK M^U^A 3.23g(23mmol)(37X2mLW^ D D 
AlOmLfciP^ ^M7?18n^»bfc 0 til^>'J^l/*7A^DVh^7 
(^df-it>^^it> : Mccf-;i/=l0:l~2:l) (3j;DMU BW» 

1 H-NMR( 300MHz, CDC1 3 ) S: 1.19 (3H, t, J = 7.6 Hz), 1.72-1.84 (2H, m), 1 
.89 (3H, s), 2.03 (3H, s), 2.04 (3H, s), 2.06 (3H, s), 2.29-2.38 (2H, m) 
, 2.58 (2H, q, J = 7.6 Hz), 2.58-2.68 (2H, m), 3.72 (2H, s), 3.88 (1H, d 
dd, J = 9.9, 4.9, 2.3 Hz), 4.11-4.17 (1H, m), 4.26 (1H, dd, J = 12.3, 9. 
4 Hz), 4.70-4.76 (1H, m), 5.15-5.22 (1H, m), 5.28-5.32 (2H, i), 5.64-5.6 
6 (1H, m), 7.06 (4H, s) ESI-MS( m/z) [655 (M+H) f ] 
2 5 
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urn 

V ->^o7f;i/-4' - [ (4- iW7j-^) ^)V\ -5' -hU7;i/^n 

V ->^n7>;i/-4' - [ (4- i^7i-iH -5' -hu?;^ 

P^?S>1/ -lH-b°7^-;b-3' -0- (2,3,4,6-^ h^T-fe^;i/) -/?-D-?>=i 
tf7y^K0fflMM%2.1g^x^y-;i/2OmlC?g^U 4N NaOH7jc?§rt4ml^J[|X. 
T^MTftttfUfco inf»s ^«li2k50mk 7X10ml^Jn^W^f-;P20ml-e3 

DO^>)-£«LT@M0.63g£#fc (1.3mmol) 0 (50X)'H-NMR( 300MHz, 
CD 3 0D) 6= 1.18 (3H, t, J = 7.6 Hz), 1.79-1.89 (2H, ■), 2.28-2.36 (2H, m 
), 2.57 (2H, q, J = 7.6 Hz), 2.60-2.72 (2H, m), 3.37-3.45 (4H, m), 3.65- 
3.71 (1H, m), 3.81 (2H, s), 3.81-3.86 (1H, m), 5.39-5.41 (1H, m), 7.06 ( 
4H, s) MS(ESI) m/z [487 (M+H) + ], [485 (M-H)"] 

mm 2 

V -v^D7*f;h4' - [ (4- i^7ir;H -5' -hV7)iJrv 
*?)V-M-¥7"J-)l-3' -0- (6-*;WO< -/?-D-^3t7y^ 

V -is 2X7*^)1- 4' - [ (4-ifii/7i-;i/) - 5' -h'J7;M- 

D^5=-;i/-lH-t'^V-;i/-3' -O-jfl-D-^WC^y'i/F 0.18g(0.32mmol)£2 
,4,6-3 US>>2.Qilfc*jb»U -50°C(cMbfe o 7PDM^^0.035m.l(0.4 
5inol)aoi().5i»mSfi(:Ibfeo 2 7 Wx^;i/20ml,lM HC1 

('v*tf> :ffiifM:W:^i8i^) TlSSb^ i»0.12g (0. 
ZOmmoD^^Tco (62%) 

! H-NMR(300MHz, CDCI3) 5: 1.20 (3H, t, J = 7.6 Hz), 1.71-1.86 (ZH, m), 2 
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.29-2.38 (2H, ■), 2.48 (1H, d, J = 2.6 Hz), 2.60-2.68 (2H, ■), 2.60 (2H, 
q, J = 7.6 Hz), 2.68 (1H, s), 2.72 (1H, s), 3.49-3.65 (4H, m), 3.72 (1H 
, d, J = 15.2 Hz), 3.79 (3H, s), 3.87 (1H, d, J = 15.2 Hz), 4.32 (1H, dd 
, J = 12.0, 2.1 Hz), 4.48 (1H, dd, J = 12.0, 4.1 Hz), 4.74 (1H, pseudo q 
uint, J = 8.4 Hz), 5.22 (1H, d, J = 7.9 Hz), 7.10 (4H, s) 
MS(ESI) m/z [545 (M+H) + L [543 (M-H)" ] 

mmm3 

1' ->^p^>^;t/-4 3 - [ (4- 1^71^) *=5-)V\ - 5' 
o^^;i/-iH-t^v-;i/-3' -0-/?-D-^3f7/^ K©^xm 
l-3/^p^>^;i/-4-[ (4-i^7x-;v) 5- r 'J7Mn^f^- 

3 - 0 -t- 7 ?■;]/ V * *s U ;w 1H- m ^ v 
M#'J l ©x®2 hnfflzi/Zuz?*?; -frOlVo d fc S/ * n i > * y 

(86%) 

1 H-NMR( 300MHz, CDC1 3 ) 5:0.23 (6H, s), 0.94 (9H, s), 1.20 (3H, t, J=7.6H 
z), 1.55-1.70 (2H, m), 1.80-2.05 (6H, m), 2.59 (2H, q, J=7.6Hz), 3.72 (2 
H, s), 4.54-4.66 (1H, m), 7.06 (2H, d, J=8.4Hz), 7.11 (ZH, d, J=8.4Hz) 

i-i/tu^y^-fy-A- [ (4-xf-;i/7x:=.;i/) *?-)V\ -s-ywmu*^ 
;i/-lH-b'7V-;i/cD^ 

l ©M 3 tmm^ (4-xfji/7x-ji/) * 

5 - h U 7;M-D^;b- 3 -O-t-T^;]/^^^ U ;b-iH-h^ v*— ;i/J; 
DSWMifeo (95%) 

1 H-NMR( 300MHz, CDC1 3 ) (5:1.20 (3H, t, J=7.6Hz), 1.50-1.70 (2H, m), 1.80- 
2.10 (6H, m), 2.60 (2H, q, J=7.6Hz), 3.79 (2H, s), 4.53-4.68 (1H, ■), 7. 
2 7 
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09 (2H, d, J=8.1Hz), 7.17 (2H, d, J=8.1Hz), 10.1-10.2 (1H, br) MS(ESI) m 
It 339 [(M+H) + ], [337 (M-H)" ] 

X*§3 

i' ->^p^>^-;i/-4' - [ (4- -5' -h'J7;^ 

n^fjV -lH-t°7V-;b-3' -O- (2,3,4,6-^ Y^T^fr) -tf-V-?)^ 

_5-i> u7;b^n^^;i/-iH-b^v-;VcfcD@^t)©ffiMtiSt#feo 

! H-NMR( 300MHz, CDC1 3 ) 6: 1.19 (3H, t, J = 7.6 Hz), 1.60-1.68 (2H, m), 1 
.88 (3H, s), 2.02 (3H, s), 2.04 (3H, s), 2.06 (3H, s), 1.98-2.0 (2H, m), 
2.58 (2H, q, J = 7.6 Hz), 3.72 (2H, s), 3.80-3.85 (1H, m), 4.11 (1H, dd 
, J = 8.5, 3.8 Hz), 4.25 (1H, dd, J = 12.5, 4.8 Hz), 4.65 (1H, pseudo qu 
int, J = 7.0 Hz), 5.14-5.20 (1H, m), 5.24-5.30 (2H, m), 5.56-5.59 (IB, m 
), 7.06 (4H, s) MS(ESI) m/z [669 (M+H) + ] 
X*S4 

!> -s//7o^>^-;i/-4' - [ (4- p<f-;i/] - 5' 

mmmKDJLmstmmfcs i 5 ->^d^>^-4' - [ (4- 1^71^ 

)V) - 5' -h U^M-P^WU -lH-b'^^-;i/-3' -0- (2,3,4,6-^ 

s mmzmtco (%%) 

1 H-NMR{ 300MHz, CD 3 0D) 6= 1.19 (3H, t, J = 7.6 Hz), 1.62-1.68 (2H, m), 1 
.87-2.04 (6H, m), 2.57 (2H, q, J = 7.6 Hz), 3.32-3.45 (3H, m), 3.67 (1H, 
dd, J = 12.0, 5.0Hz), 3.78-3.82 (3H, m), 4.70 (1H, pseudo quint, J = 6. 
9 Hz), 5.30-5.37 (1H, m), 7.06 (4H, s) MS(ESI) m/z [501 (M+H) + ], [499 (M 
2 8 
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-H)"J 

l 5 ->^D^>5 L ;i/-4' - [ (4 - if;i/7xr;i/) - 5' -HJ7;W 

n^f-;i/-iH-t:7^-;t/-3' -o- (6-*;i/#* h^>) -/J-d-^k^; 

£Sifim©xS6fcl^Bftfc^ l' -^^n^>^;i/-4 5 - [ (4- xf;i/7x- 
-5 ' -h 'J7;WD^f;i/-iH-t7^-;b-3' -o-/?-D-^>^ 
h°5-yi/ Hii^n £ fc «fc D @ tz* (67%) 

'H-NMR(300MHz, CDC1 3 ) 6: 1.20 (3H, t, J = 7.5 Hz), 1.60-1.70 (2H, m), 1 
.84-1.94 (2H, m), 1.98-2.04 (4H, m), 2.55 (1H, d, J = 2.3 Hz), 2.60 (2H, 

q, J = 7.5 Hz), 2.75 (1H, d, J = 2.1 Hz), 2.85 (1H, d, J = 2.6 Hz), 3.4 
7-3.63 (4H, ■), 3.72 (1H, dd, J = 15.8, 1.2 Hz), 3.78 (3H, s), 3.87 (1H, 

d, J = 15.8 Hz), 4.36 (1H, dd, J = 12.0, 1.8 Hz), 4.45 (1H, dd, J = 12. 
0, 4.1 Hz), 4.66 (1H, pseudo quint, J = 6.9 Hz), 5.14 (1H, d, J = 7.9 Hz 
), 7.10 (4H, s) MS(ESI) m/z [559 (M+H) + ], [557 (M-H)" ] 

mmm i ~ 4 (D-mm^rm^to 



2 9 
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mmm i oitti® mmm 2 nits® 



HO- 




0H OH 



mmm 5 

5«i£©«Wistar 7* MB*^-^ U^HJfcS&ttJ: D»A)*ttHi 

MM bt\ ryf ©#:fi 1 kg&fc 15 BilCD&Mfc ft § £ 5 £20mg/ml 
30 
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=>y Y^imWhMk, ^m\\n\zM.%^^ v b£100mg/kg»fe4b 

ISSUED 1 fc^to 



HI 









6 5 6 




4 5 2 



mmm 6 
igi 

$-\-7?-)]/y* i f-f\/*/VM**s-4r ((4-x^l/7x^)^W) -5-(hU7 
□ p< )-lH- K ^ V 

Kd-4-( (4-i^7i-;i/) /f-;i/))-5- (h'J7^D^f;i/ 

) -3H-tr^^-;i/-3-^> (4) (J. Med. Chem 1996, 39, 3920-3928(r|B«©7j 
15. Og (55.6nrol)£^?-;i'*^A7S M5Qmlfc»U OHEC^jJI 

bfeo t-^;^f;^^^o5>f K9.3g (6i.iM»i)£#SJi/tfln*.> & 

V^-e-T A*V-;i4.2g (61.1mol)£#8aUTin*;fco ^££ibT3fl^«U 
fco SJ(B*t**Jnit^ Mx^-;i/-e2Hlffltt5bfeo «ffiSM0^7XT-^ 
««^h'J^A-e«, iiU^ iW«21.4g (55.6ool)*»fco 
(W100X) 
XIS2 

3-t-^;i/^p<^^U;i/^-^^-4- ((4-xfjl/7x-;i/)^^) -1-(1,3-^ 
3 1 
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7;i/^-p-2-7°Dtivi/) -5-( h U yMu*?-)V)v : 7V-fr(D'&i& 

7;i/^-D^^-;i/)-lH-b'^v-;b 2.0g (5.2mmol)£7 1 b FD75>20mlt^ 
#U h 'J7i-M^7-f >1.6g (6.25mmol). l,3-^7;b:tP-2-7°D;V- 
;b0.48ml (6.25mmol)^n^.feo ^©«^0J^C^iflU M^xf jl/7V^* 
;i/#=^>l/- h/h;i/x>« 2.84ml(6.25mmol)^SJSM©«^10S^ex.^ 

*tSI«x^;i/-'s#if>l:10cDJgJSftlinit-C h U 7 1^*^7 4 > £*JrfcB£ 
ft, fflbfco tttt&ttttU ^'JA^A^Ad^SIx^-^^ 1:4) 
■C«»bTi«jfflS?7;i/*D-fV7 , Dt:;u#:1.95g (4.22mmol)£t#fc 0 (JR*8« 
) 

'H-NMR (300MHz, DMS0-d6) 6: 0.22 (6H, s), 0.91 (9H, s), 1.13 (3H, t, J= 
7.5), 2.53 (2H, q, J=7.5), 3.70 (2H, s), 4.65 (2H, brs), 4.81 (3H, brs), 
7.02 (2H, d, J=8.4), 7.11 (2H, d, J=8.7). 
ESI-MS(m/z): 347[(M-TBS)" ] 

1,2-^b b*n-4-( (4-xf;v7i-;i/)^;i/) -i-(i,3-^7;M-p-2-7*nb-;i/ 
) -5-( h U7;i/^-D^^;i/)-3H-tr^^-;i/-3-^->o^ 
3-t-7*^-;i/^^^;i/^';;i/^^^-4- ((4-i^7i^)^^) -Hi, 3- 

i;7MD-2-7'PW) -5-(h'J7MD^^l/)t7^;-;i/ 1.95g (4.22mmol 
)£x h^b KD7^>30mK OlMbfc. lM^r F77W>t-'7A7 
;i/^-^-f F-t h7t h*D77 6.33ml (6.33mmol)£ f S>^ < D ^JP^tx 

y l:4)7?»«bTBW*684ag (1.96mol)ft»feo (W46%) 
1 H-NMR (300MHz, DMS0-d6) (5: 1.18 (3H, t, J=7.5), 2.58 (2H, q, J=7.5), 3 
32 
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.74 (2H, s), 4.70 (2H, s), 4.86 (3H, brs), 7.08 (2H, d, J=7.8), 7.15 (2H 
, d, J=8.4), 10.75 (1H, brs). 
ESI-MS(i/z): 347[(M-H)'] 
x*I4 

4'- ( (4'-i^7i^l/) -l'-(l , ,3 s -^7;i/^-D-2'-7'DhVl/)- 
5'- (h'J7Mo^fjP) -m-¥7V-)W-0- (2, 3, 4, 6-0-^h5T-fe 
-/?-D-7>p t'^ 7 F®£-J$ 
1,2-^fc HD-4-( (4-x^7i-Jl/)^f;V)-l-(U-^7MD-2-7Pt: 
;b) -5-( h U7;i/^D^^-;b)-3H-t:^V r -;i'-3-^>684iDg (1.96mmol)£7PP 
*;i/A10mlfc»U M*U'7A2.2g (15.7mmol), -<y^)l b V f^)lT> 
i-">A^D7^ M53mg (0.49mmol)^0^feo 

2,3,4, 6-x h 7 7t f ;ha-D-7*JV3 17 7 y)V7n Y^f Kl-2g (2.94mmol)£ 

X, ^^DDp<^>-e3|IIJftfflUfe 0 *«BB*Sa»x WftU 2/U*W*7A( 
«^;^^> l:2)T!«UT@Wtl2.51g (3.7mmol)^#feo 
P ^ 7> p -7, t <DU^ ) 

'H-NMR (300MHz, DMS0-d6) <5 : 1.13 (3H, t, J=7.5), 1.89 (3H, s), 1.96 (3H 
, s), 1.97 (3H, s), 2.00 (3H, s), 2.53 (2H, q, J=7.5), 3.69 (2H, s), 3.9 
8-4.04 (1H, m), 4.11-4.19 (3H, m), 4.69 (1H, t, J=5.7), 4.84 (1H, t, J=6 
.6), 4.96-5.11 (3H, m), 5.46 (1H, t, J=9.6), 5.85 (1H, d, J=8.1), 6.98 ( 
2H, d, J=8.1), 7.09 (2H, d, J=8.1), ESI-MS(m/z): 679[(M+H) + ] 

4- ( (4-i^7x-^) -l-(i,3-^7;i/7j-p-2-rnh°;i/)-5- (h 

ij 7;i/^-p^^;i/) -lH-t^^— ;H-o-^-D-^^e77^ 

4'- ( (4'-x^b7i^l/) -l'-(f ,3'-^7;i/^P-2'-7°PhVV) 

3 3 
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-5'- (b';7;^n^^) -iH-f7^-;w3'-o- (2, 3; 4, 

=$-)V) -fl-D-yjU^VvJ v H1.33g (1.96mmol)£x h^t b*D7 5>2ml,^ 

9At«tfe 0 i/U*m7^i'y'-^OP^^> 1:1 

0)T?3»»UTSfl?J«1.5Zg (2.98mmol)^#feo 'H-NMR (300MHz, DMS0-d6) 6: 1 
.14 (3H, t, J=7.5),2.54 (2H, q, J=7.5), 3.19-3.25 (4H, ■), 3.47 (1H, m), 
3.61-3.66 (1H 3 ■), 3.77 (2H, s), 4.47 <1H, t, J=6.0), 4.66 (1H, t, J=4. 
8), 4.82 (1H, t, J=4.8), 4.83-4.97 (1H, m), 4.97 (1H, d, J=3.0), 5.08 (1 
H, d, J=4.2), 5.23 (1H, d, J=7.5), 5.36 (IB, d, J=4.8), 7.09 (4H, s), ES 
I-MS(m/z): 509[(M-H)"] 
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